on Ocean Optics USB4000 spectrophotometer and using long wavelength pass filter (LAMBDA GG-400-25.4). Fluorescence spectra were recorded using Hitachi F-4500 fluorescence spectrophotometer and TECAN Infinite M200Pro. High resolution mass spectra (HRMS) were recorded on Varian 901-FTMS.
S3

SNAP-tag and hCAII protein expression and purification
Plasmid pET51b-SNAP and pET51b-HCA both with C-terminal His-tag were transformed to E.
coli strain BL21. The bacteria were cultured at 37 °C in LB broth medium to OD 600nm of 1.2.
Protein expression was induced by adding 1 mM IPTG. The bacteria were grown for an additional 16 hours at 18 °C and harvested by centrifugation. The cells were lysed by sonication and insoluble protein and cell debris were removed by centrifugation. The SNAP-tag and hCAII protein were then purified by Ni-NTA. The purified protein was concentrated and transferred in PBS buffer using Amicon® Ultra centrifugal filters and snap frozen in liquid nitrogen before being stored at -78 °C. The concentration of protein was determined using BCA assay. The purity of the protein was checked by SDS-PAGE and stained by Instant Blue.
S4
Fluorescence imaging of transfected HeLa Cells
The cells were maintained in DMEM supplemented with 10% FBS and 1% penicillin-streptomycin. 1.5 × 10 4 cells were seeded in 8-well chamber slides and cultured overnight at 37 °C in air with 5% CO 2 . Cells were then transfected by using X-treme GENE HP DNA transfection reagent (Roche Applied Science) according to the manufacturer's protocol.
Thirty hours after transfection, the cells were washed with DMEM supplemented with 10% FBS twice and cultured overnight. The cells were washed twice with Opti-MEM and stained with 0.5 μM Hoechst 34580. After thirty minutes incubation, excess Hoechst 34580 was removed. The cells were treated with 0.5 μM of probe prepared in Opti-MEM (1.0 % DMSO (v/v)). The fluorescence imaging was carried out by using Laser Scanning Confocal Microscope (LSM 700, Zeiss, Germany). For Cy5 channel, the images were taken by using 639 nm laser and LP640 emission filter. For Hoechst, we used 405 nm laser and SP490 emission filter. For CFP, we used 405 nm laser and SP555 emission filter.
Fluorescence imaging of HeLa cells under hypoxia condition
The cells were maintained in DMEM supplemented with 10% FBS and 1% penicillin-streptomycin. 2 × 10 4 cells were seeded in 8-well chamber slides and cultured 24 hours at 37 °C in air with 5% CO 2 . The cells were cultured for 24 hours at 37°C in Opti-MEM under hypoxic conditions (<0.1% O 2 ) generated with an Anaero Pack (Mitsubishi Gas Chemical Company Inc.). For hypoxia-mimetic conditions, the cells were cultured in Opti-MEM with 200 μM DFO for 24 hours at 37 °C in air with 5% CO 2 . The cells were imaged in Opti-MEM with the addition of 0.5 μM probe1 (1% DMSO (v/v)) in the absence or presence of 100 μM EZA (1% DMSO (v/v)). The images were taken after staining without any washing operations.
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Transmission electron microscopy (TEM)
Sample (5 µM 1 or with 10 µM hCAII) were prepared by drop casting onto 200 mesh carbon-coated copper grids and air-dried overnight. The samples were washed with water before measurement. TEM imaging was carried out with JEOL-2100 microscope with an accelerating voltage of 160 kV.
Dynamic light scattering (DLS)
DLS analyses were performed on Brookhaven 90Plus at 25℃ in PBS buffer using a plastic cuvette (3 mL volume). At least six measurements were taken. All samples were incubated for 15 minutes before measurement.
Western blot
Cell extracts were prepared by washing cells with PBS buffer and solubilizing 5× 10 7 cells in 100 µL of RIPA buffer (150 mM NaCl, 1.0% NP-40, 0.5% sodium deoxycholate, 0.1% SDS, 50 mM Tris, pH 8.0). After incubation for 15 minutes on ice, the lysates were centrifuged at 12,000 rpm for 20 min at 4 °C and the supernatant was collected. 16 µL/lane of cell lysate was loaded to 10% SDS-PAGE gel. Following electrophoretic transfer of proteins onto poly(vinyl difluoride) membranes, the membranes were blocked with 5% nonfat dry milk in PBST buffer (138 mM NaCl, 2.68 mM KCl, 1.76 mM KH 2 PO 4 , 10.14 mM Na 2 HPO 4 , 0.5% tween 20, pH 7.4). The membranes were washed and then incubated with anti-hCAIX antibody (0.2 µg/mL, from Santa
Cruz, CA, USA) at 4 °C overnight. After three 10-min wash with PBST buffer, the membranes were incubated with a secondary antibody (anti-mouse IgG, 0.2 µg/mL) for 1 hr. The membranes were washed before being visualized by 4CN PLUS chromogenic substrate (Perkin Elmer).
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Determination of probe 1 quantum yields
The quantum yields of 1 in the absence or presence of hCAII were determined by comparing the integrated area of the corrected emission spectrum of Probe 1 with a Cy5 reference (φ =0.28 in PBS buffer). The quantum yield can be calculated using the following equation: 
Synthesis of compound 7
POCl 3 (2.1 mL, 22.5 mmol) was added dropwise to dry DMF (10 mL) at 0 °C. The mixture was stirred for one hour at room temperature. Subsequently, phenylacetic acid (1.02 g 7.5 mmol) was S26 added to the solution mixture. The clear solution formed was heated at 95 °C for 4 hours and then at room temperature overnight. The dark mixture was poured onto 20 g crushed ice followed by saturated NaClO 4 solution. The resulting white crystalline was filtered and washed two times with 5 mL water to afford compound 6 in 70 % yield (1.07 g). Compound 6 was used in the next step without further purification. Compound 6 (1.07 g, 5.9 mmol) was added to 6 mL warm NaOH (1.15 g, 28.6 mmol) solution, and the mixture was heated with stirring at 90 °C until compound 6 was dissolved. The reaction mixture was cooled to room temperature and diluted with 10 mL water. The solution was acidified to pH 5 with 10% HCl solution resulting in the precipitation of the compound 7 (quantitative yield 
Synthesis of compound 9
To a solution of 1,1,3,3-tetramethyl propylene oxide (1.05 ml 6 mmol) in 0.5 M HCl was added aniline (1.11 mL, 12 mmol) at room temperature. The reaction mixture was heated at 50 ℃ for four hours. The reaction mixture was filtered, washed with ether (3 X 30 mL), and the orange solid was dried under reduced pressure to give compound 11 in quantitative yield (1.5 g). R f :0.7
(DCM: MeOH = 9: 1); 1 H NMR (400 MHz, MeOD): δ 8.64 (d, J = 9.8 Hz, 2H), 7.47 (t, J = 7.9
Hz, 4H), 7.36 (d, J = 7.8 Hz, 4H), 7.29 (t, J = 7.3 Hz, 2H), 6.23 (t, J = 11.6 Hz, 1H) ppm; 
S27
Synthesis of compound 11
To a stirred solution of 2,3,3-trimethyl-3H-indole (1 g, 6.28 mmol) in acetonitrile (5 mL) was added 6-bromohexanoic acid (1.2 g, 6.28 mmol) at room temperature. The reaction flask was fitted with a reflux condenser and heated at reflux for 24 hours. Subsequently, the heating bath was removed and the reaction mixture was allowed to cool to -20°C. The precipitates was filtered and dried under vacuo to provide compound 11 as a purple solid in 65% yield (1.3 g). R f ： 196.50, 174.28, 141.85, 141.02, 129.34, 128.90, 123.52, 115.52, 54.15, 47.49, 33.37, 26.94, 25.38, 24.01, 22.00, 14.22 
Synthesis of compound 12
Sodium acetate (31 mg, 0.39 mmol) and 7 (52 mg, 0.35 mmol) were added to a solution of 11 (300 mg, 0.88 mmol) in dry ethanol (15 mL) at room temperature. The reaction flask was fitted with a reflux condenser and heated at reflux for 20 hours. 174.54, 154.08, 143.43, 142.62, 137.13, 136.86, 131.28, 130.58 , 129.73, 129.40, 126.37, 123.39, 112.05, 102.89, 50.50, 44.97, 38.54, 28.07, 27.9, 27.82, 27.05 
Synthesis of compound 13
To compound 9 (254 mg 0.717 mmol) in a mixture of 10 mL (Ac) 2 O/AcOH 55, 153.93, 141.88, 141.14, 128.49, 126.08, 125.98, 124.76, 122.54, 111.07, 103.28, 48.93, 43.29, 36.11, 27.17, 26.64, 25.84, 24.93 66, 174.64, 154.09, 144.85, 143.81, 143.37, 142.63, 137.27, 136.79, 131.34, 130.54, 129.78, 129.34, 128.93, 127.40, 126.48, 123.47, 112.02, 102.90, 50.54, 44.82, 43.59, 36.62, 27.91, 27.83, 27.43, 26.32 
